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(67)  The presentinvention relates to a quick-change
attachmentmeans (3) fora hole saw (1), whichis directed
to a tool for use with a hole saw for boring holes on a
wooden plank, particularly a quick-change attachment
means (3) for quickly replacing a longitudinal body (2),
which is a drill bit shank having a driving end (23), a tool
end (22), and a limiting portion (21). The present inven-
tion is characterized by: it is a quick-change attachment
means (3) for assembling a longitudinal body (2) and a

Quick-change attachment configuration for a hole saw

hole saw (1), ithas an axial hole for allowing a longitudinal
body (2) to move on a quick-change attachment means,
a locking component for locking and releasing the longi-
tudinal body on and from the quick-change attachment
means. The locking component has a first component
(33) and a second component (34), which when used,
the longitudinal body can be easily moved slidably and
locked so the shreddings emerging from the hole saw
can be cleaned.
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Description
BACKGROUND OF THE INVENTION
1. Fields of the invention

[0001] The present invention is directed to a quick-
change attachment means for a hole saw, which is a tool
used with a hole saw specifically used for wooden planks.
The quick-change attachment means is particularly de-
signed for coupling to a hole saw, in which the locking
component and the positioning component in the quick-
change attachment means can allow for faster reload of
longitudinal body and detachment from the hole saw.

2. Descriptions of Related Art

[0002] As with the technology disclosed in Chinese
Patent Application No. CN101076420A, entitled "Quick-
change and Plug Eject Arbor for a Hole Saw," the quick-
change attachment means used for quickly replacing drill
bit shank where the quick-change attachment means can
be fitted to the hole saw is coupled to the longitudinal
body (whichis a drill bit shank), and is locked with respect
to the longitudinal body and cannot be free to rotate, and
also locked axially. Because of this setup, a plug of the
sawn material can be pushed out of the hole saw after a
material is sawn by slidably releasing the attachment
means from the longitudinal body before passing the lon-
gitudinal body through the quick-change attachment
means.

[0003] The quick-change attachment means can be sl-
idably released from the longitudinal body, and further
apply a latch to slidably release the quick-change attach-
ment means from the longitudinal body, before allowing
the longitudinal body to further move into the holes. In
this way, a slant terminal end of the longitudinal body can
be used to push the plug out the hole saw, without need-
ing any tool or disassembly tools.

[0004] Disadvantageously, because the latch oper-
ates by pressing from top to bottom, and an end of the
latch is used as a fulcrum, a problem with the invention
is that the user using the tool would have to press down
and hold down the latch on another end of the fulcrum.
The applied force holding on these positions may not be
necessarily well-distributed, and the disproportional
pressing may consequently cause the user to exert more
strength than necessary in order to suppress the latch
down from becoming subject to axial release. As a result
the adapter would be required to be threadably coupled
first to the threaded hole. A problem implicated by this
structure is that the actuating of the hole saw and the
longitudinal body are both handled by radial rotation, and
the adapter is also subject to radial rotation when cou-
pling, therefore it is highly possible that during operation
of the driving mechanism, the anti-vibrational force can
cause the threaded spots of the quick-change attach-
ment means and the hole saw to unscrew, thereby jeop-
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ardizing the cutting process.

[0005] Accordingly, the inventor of the present inven-
tion, in an objective to resolve the above-identified short-
comings, has through improvement made in pursuit for
innovative approach for problem solving, as well as re-
lentless efforts to strive for technical progress, has for
many accounts of trials, experiments with full and com-
prehensive conception, arrive at the present utility model
invention and hereby files for a utility model patent pro-
tection.

SUMMARY OF THE INVENTION

[0006] With the quick-change attachment means for a
hole saw, it is an objective of the present invention to
provide a locking switch capable of reducing required
applied force and capable of locking and releasing a lon-
gitudinal body. Another advantage of the present inven-
tion is that it is possible to required less number of me-
chanical parts for assembly, thereby decreasing con-
struction difficulty which also preserving use safety.
[0007] A main feature of the quick-change attachment
means of the present invention is that the quick-change
attachment means includes a locking component that
can allow the longitudinal body to be slidably released
and locked, the quick-change attachment means also
includes a positioning component that can keep the
quick-change attachment means attached in a predeter-
mined place on the hole saw and disconnect therefrom.
[0008] The locking component of the longitudinal body
according to the present invention has the advantage of
being intuitive to use, and can release and allow the lon-
gitudinal body to slide freely on the quick-change attach-
ment means. In more elaborate terms, the positioning
component uses two pins for serving its positioning pur-
pose. Also, the positioning component is installed in the
quick-change attachment means to actuatingly fix the
quick-change attachment means onto the closed surface
of the hole saw. This is enabled because the working
condition for the hole saw requires an assembly together
with a longitudinal body, and the quick-change attach-
ment means can provide support for coupling the longi-
tudinal body to the hole saw to facilitate subsequent ro-
tation for actuation.

[0009] An objective of the present invention is to offer
a method in which the quick-change attachment means,
one that can be quickly replaced in the longitudinal body,
can be attached and fixed in place on the hole saw, can
lock onto the drill bit shank after the longitudinal body
passes through the hole of the quick-change attachment
means. The longitudinal body can be free to rotate radi-
ally while it is axially locked in place. By way of the above
mechanism, a longitudinal body can be dislodged from
the quick-change attachment means and the hole saw,
while shavings emerging from the working terminal of0
the longitudinal body can be removed at the same time
when the longitudinal body is dislodged from the quick-
change attachment means and the hole saw. Applicable
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situations benefiting the above solution include after the
hole saw has performed cutting, after the longitudinal
body has been unlocked from the quick-change attach-
ment means.

[0010] The quick-change attachment configuration for
a hole saw is directed to a tool for use in drilling circular
holes on wooden planks. Its constitution includes a hole
saw, a longitudinal body and a quick-change attachment
means, the hole saw hereinincludes athreaded aperture,
a closed end, and coupling apertures. The longitudinal
body is a shank that is capable of accommodating a drill
bit, it includes a driving end, a tool end and a limiting
portion, wherein the limiting portion cooperates with the
quick-change attachment means to securely couple the
locking component to the shank.

[0011] An advantage of the present invention is that
the quick-change attachment means used for assem-
bling the longitudinal body and the hole saw together
comprises a locking component and a positioning com-
ponent. The locking component comprises a first com-
ponent and a second component. The first component
has an axial hole, an attachment means, a threaded por-
tion, first attachment apertures and positioning aper-
tures. The component has a first central hole, second
attachment holes, and first through holes, where an outer
diameter of an end of the first central hole is curvilinear.
[0012] The positioning component has a second cen-
tral hole, receiving holes, mortises and two pins. Each of
the receiving holes includes first openings and second
openings, wherein the inner diameter of each of the sec-
ond opening is smaller than the inner diameter of each
of the first opening, an end of the mortise is closed and
another end of the mortise is open. An end of each of the
pins whose outer diameter slightly diminishes is formed
into a connecting portion. Regarding the mortises, the
hole diameter of each of the mortise fits exactly with an
outer diameter of the connecting portion of each of the
pins and securely connected thereon. Each of the receiv-
ing holes of the positioning component is inserted with
an actuating pin, which has an expanding portion on one
end and of the actuating pin and a positioning portion on
another end of the actuating pin. Further, the actuating
pin is equipped with a spring and is inserted into each of
the receiving holes at an end of each of the positioning
portions, and out of the second openings, before passes
through the first through holes of the second component
and is securely connected to the positioning apertures
of the first component by a tenon and mortise joint. The
attachment portion of the first component passes through
the first central hole of the second component.

[0013] The axial hole is located on the attachment por-
tion of the first component and traverses toward the
threaded portionin aradial direction. The attachment por-
tion has locking apertures located on the two ends of its
radial axis, wherein each of the locking apertures is in-
serted with a retaining ball. Another aspect of the advan-
tage of the current invention is that the outer diameter of
the attachment means is slightly smaller than the first
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central hole and the second central hole, and the thread-
ed portion is capable of being threadably connected to
the threaded aperture of the hole saw.

[0014] Additionally, the pins are designed to pass
through the first attachment apertures of the first compo-
nent and the second attachment apertures of the second
component, and are allowed to pass through the second
attachment holes before passing through the coupling
apertures to prevent the quick-change attachment
means from unscrewing off the safety-ensuring position-
ing configuration of the hole saw.

[0015] Inanotheraspectof the invention, the axial hole
of the first component can provide the longitudinal body
with room for axial movement through the quick-change
attachment means. The retaining ball set in the locking
aperture of the first component is used for locking the
longitudinal body. More specficially, the subject invention
involves using the upward and downward displacement
of the retaining ball as a means to provide a mechanism
dedicated to fasten the longitudinal body, in which the
position of the retaining ball is switched between being
pressed downward to be retained or released from the
limiting portion of the longitudinal body at the command
of the forward and backward movement of the second
component. An inner diameter of one end of the second
central hole of the positioning component includes an
expanding receiving portion, which can provide for en-
veloping a biasing member. By way of operating the sec-
ond component of the locking component with respect
to switching between forward-moving and backward-
moving displacement, the retaining ball can operate to
be pressed downward to lock the connecting portions of
the crank of the longitudinal body, or by the effect of
switching to move the second component from its posi-
tion, the retaining ball can be free from hold-up and de-
tachable from the limiting portion of the longitudinal body,
and can be raised upward, so that the shank for holding
the drill bit can be detached from the quick-change at-
tachment means and hole saw.

[0016] Additionally, the connecting portion and mortise
on one end of the pin of the positioning component are
designed to be securely connected with a tenon and mor-
tise joint, in such a sawy that the connecting portion can
provide for the quick-change attachment means to pre-
vent the hole saw from unscrewing off due to driving ef-
fectuated by rotational movement. This mechanism en-
ables the component to assist the quick-change attach-
ment means to be threadably connected to the threaded
aperture, wherein the pins pass through the coupling ap-
ertures of the hole saw.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The structure and the technical means adopted
by the present invention to achieve the above and other
objects can be best understood by referring to the follow-
ing detailed description of the preferred embodiments
and the accompanying drawings, wherein:



5 EP 2 792 440 A1 6

FIG. 1 shows an exploded view of a possible em-
bodiment of the hole saw, quick-change attachment
means, and a longitudinal body for the current inven-
tion;

FIG. 2 shows an exploded view of the quick-change
attachment means for a first embodiment for the cur-
rent invention;

FIG. 3 shows an exploded view of the quick-change
attachment means for a second embodiment for the
current invention;

FIG. 4 is a cross-sectional view of the first embodi-
ment for the current invention;

FIG. 5 is a cross-sectional view of the quick-change
attachment means and the longitudinal body in a
quick-change mode according to the first embodi-
ment of the current invention;

FIG. 6 is a cross-sectional view of the quick-change
attachment means and the longitudinal body in a
locked mode according to the first embodiment of
the current invention;

FIG. 7 is a cross-sectional view of the quick-change
attachment means and the hole saw in a quick-
change mode according to the first embodiment of
the current invention;

FIG. 8 is a cross-sectional view of the quick-change
attachment means and the hole saw in a locked
mode according to the first embodiment of the cur-
rent invention;

FIG. 9 is a cross-sectional view of the quick-change
attachment means and the longitudinal body in a
quick-change mode according to the second embod-
iment of the current invention;

FIG. 10is a cross-sectional view of the quick-change
attachment means and the longitudinal body in a
locked mode according to the second embodiment
of the current invention;

FIG. 11is a cross-sectional view of the quick-change
attachment means and the hole saw in a quick-
change mode according to the third embodiment of
the current invention; and

FIG. 12 is a fourth view of the quick-change attach-
ment means and the hole saw in a locked mode ac-
cording to the fourth embodiment of the current in-
vention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0018] Inordertoenablea personskilledintherelevant
technology to practice the invention described in the
specification, the objectives, technical features and ef-
fects will be further understood in connection with the
Preferred Embodiments and in conjunction with the
Drawings below.

[0019] Referring now tothefirstembodimentillustrated
in FIGS. 1 through 8, the quick-change attachment con-
figuration for a hole saw includes a hole saw 1, a longi-
tudinal body 2 and a quick-change attachment means
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a3. The hole saw 1 has athreaded aperture 111, a closed
surface 11, and coupling apertures 12a, 12b, 12c, 12d.
The coupling apertures 12a, 12b, 12c, 12d are each sep-
arated with each pair aligned to form a cross on the closed
end 11. The threaded aperture 111 is located at he axial
center of the closed end 11; further, the longitudinal body
2 is a drill bit shank, which includes a drilling end 23, a
tool end 22, and a limiting portion 21, wherein the limiting
portion 21 can be used to help the quick-change attach-
ment means 3 fasten the locking component 3’ and ulti-
mately look the movement of the longitudinal body 2.
[0020] More particularly, the quick-change attachment
means 3 used for assembling the longitudinal body 2 and
the hole saw 1 comprises a locking component 3’ and a
positioning component 31. The locking component 3’
comprises afirstcomponent 33 and a second component
34. The first component 33 has an axial hole 335, an
attachment portion 334, a threaded portion 336, first at-
tachment apertures 332, 332b and positioning apertures
331a, 331b. The second component 34 is a fastening
component that is free to move forward and backward
axially, which has a first central hole 343, second attach-
ment holes 342a, 342b and first through holes 341a\,
341b. A portion of the outer diameter of the first central
hole 343 is disposed with a curvilinear position 344.
[0021] Note that the positioning component 31 has a
first end surface 311a and a second end surface 311b,
and a second central hole 313 receiving holes 312a, 312b
and mortises 314a, 314b are interposed between the first
end surface 311a and the second end surface 311b.
Moreover, 314a, 314b are disposed on the second end
surface 311b, for providing the connecting portions 321a,
321b of the pins 32a, 32b to be riveted to the mortises
314a, 314b. The receiving holes have first openings
3121a, 3121b, and second openings 3122a, 3122b. The
inner diameter of each first openings 21211, 3121b
traverses axially for a predetermined distance from one
end of each second openings 3122a, 3122b. As will be
understood by the illustration of FIG. 7, an end of each
of the mortises 314a, 314b is an opening, the diameter
of an end of each of the pins 32a, 32b slightly decreases
to form connecting portions 312a, 321b. The diameter of
each of the mortises 314a, 314b fits exactly with the di-
ameters of the connecting portions 321a, 321b. By the
above, the connecting portions 321a, 321b of the pins
32a, 32b are connected to the mortises 314a, 314b by a
tenon and mortise joint.

[0022] As will be seen, the receiving holes 312a, 312b
of the positioning component 31 can receive the actuat-
ing pins 5a, 5b. Ends of each of the actuating pins 5a,
5b are expanding portions 51a, 51b, and the other ends
of each of the actuating pins are disposed with positioning
portiosn 52a, 52b. After each of the actuating pins 5a, 5b
pass through a spring 61a, 61b, the positioning portions
52a, 52b are inserted through the receiving holes 312a,
312b of the first openings 3121a, 3121b, pass through
the second openings 3122a, 3122b, before being passed
through the first through holes 341a, 341b of the second
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components, where they are fastened by a tenon and
mortise jointto the positioning apertures 331a, 331b. The
expanding portions 51a, 51b are anchored on the inclined
plane of the inner diameters of the second openings
3122a, 3122b. Meanwhile, the attachment means 334 of
the first component 33 pass through the first central hole
343 of the second component, and the second central
ole 313 of the positioning component.

[0023] The axial hole 335 of the first component 33 is
installed in the axial direction of the attachment portion
334 and extends through the threaded portion 336, the
axial hole 335 has a hexagonal shape. The two ends on
the radial axis of the attachment portion 334 are disposed
with locking apertures 333a, 333b. The locking apertures
333a, 333b are receivable for certain retaining balls 8a,
8b. The outer-diameters of the attachment portions are
slightly smaller than the outer diameters of the first central
hole 3434 and the second central hole 313. Additionally,
the attachmen portion 334 is jacketed by a biasing mem-
ber 7 and passes through the second central hole 313
of the positioning component 31 after the attachment por-
tion 334 passes through the first central hole of the sec-
ond component 34. The jacket attachment portion is also
restricted for movement by means of the blocking portion
3131 pre-established in the space defined by the inner
diameter of the second central hole 313.

[0024] The threaded portion 336 is used to threadably
attach and be secured to the threaded aperture 111 of
the hole saw 1. The pins 32a, 32b pass through the first
attachment holes 332a, 332b of the first component 33
and the second attachment holes 342a, 342b of the sec-
ond component 34. After they are set up to pass through
the second attachment holes 342a, 342b, they can be
asserted into any pair of the coupling apertures 12a, 12b,
12c, 12d of the hole saw 1 in order to prevent the quick-
change attachment means from unscrewing off from the
hole saw 1 due to the radial rotation as effected by the
hole saw 1.

[0025] Next, the locking and quick disassembly of the
longitudinal body 2 and the quick-attachment means 3
are depicted in Figures 5 and 6. The longitudinal body 2
can move radially in the axial hole 335 of the first com-
ponent 3 of the quick-change attachment means 3. The
components for locking the longitudinal body 2 are the
setin the retaining balls disposed in the locking apertures
333a, 333b. By way of displacing the second component
34 backward in a radial direction, the longitudinal body
2 can pass through the axial hole 335 until the limiting
portion 21 reach the locking apertures 333a, 333b. At
this point, the second component 34 is released to allow
the springs 61a, 61b housing the actuating pins 5a, 5b
to return the second component 34 back to its original
position, and at the same time the curvilinear portion 344
is used to push against the retaining balls 8a, 8b, which
are pressed downward from the locking apertures 333a,
333b onto the limiting portion 21 of the longitudinal body
2.Byway of the force applied as resulting fromthe springs
compressed by the actuating pins 5a, 5b, the second
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component 34 is held to be closely attached to the first
component. This leads the bottom end of the curvilinear
portion 344 of the second component 34 to be tightly
pressed to the retaining balls 8a, 8b. In this situation there
are some areas of the retaining balls 8a, 8b that protrude
out of the bottom ends the locking apertures 333a, 333b
and can be held up on the limiting portion of the longitu-
dinal body 21. This means that the longitudinal body can
be securely locked on the quick-change attachment
means 3.

[0026] According to an embodiment of the invention,
a method for disassembling the longitudinal body 2 from
the quick-change attachment means 3 are the following.
One is to start by displacing the second component 34
backward in order to disattach the second component
embedded into the retaining balls 8a, 8b of the limiting
portion 21 of the longitudinal body 2 from the compres-
sion of the second component 34. By this approach, the
retaining balls 8a, 8b would, in an opposite fashion, be
pushed out of the limiting portion 21 by the surface of the
outer axial handle of the limiting portion 21 of the longi-
tudinal body 2, and pushed upward to finally return to the
locking apertures. In this configuration, some areas of
the retaining balls 8a, 8b protrude out of the bottom ends
of the locking apertures 333a, 333b, thereby forcing the
retaining balls 8a, 8b to exit out of the limiting portion 21
in order to allow the longitudinal body 2 to disattach from
the quick-change attachment means 3.

[0027] The function of the actuating pins 5a, 5b is to
assist in returning the second component 34 and the po-
sitioning component 31 back to its original position during
their axial displacement. Because ends of the springs
61a, 61b are limited by the enlarged portions 51a, 51b
after the actuating pins are housed by the springs 61a,
61b, which is meant to prevent the springs from unscrew-
ing off the actuating pins 5a, 5b. Then the actuating pins
5a, 5b that are housed with springs 61a, 61b are inserted
into receiving holes 312a, 312b. The positioning compo-
nent 31 is pushed backward at the same time when the
second component 34 used for operating the locking
component 3’ is switched between a forward and back-
ward movement. In other more elaborated words, the
actuating pins 5a, 5b located inside the receiving holes
312a, 312b can recede or return to their original position
at the same time. Under the effect created by the en-
larged portions 51a, 51b of the actuating pins 5a, 5b being
held up in the second openings 3122a, 3122b of the re-
ceiving hole 312a, 312b, the actuating pins 5a, 5b will
not be completely removed from the receiving holes
312a, 312b. Also, the actuating pins 5a, 5b and the at-
tachment portions 334 are disposed in respective posi-
tions relative to the locking apertures 333a, 333b of the
attachment portion in a parallel fashion, the upper and
lower pitch length of the actuating pins 5a, 5b and the
attachment portion 34 are smaller than the outer diameter
of the retaining balls 8a, 8b. This arrangement is set up
to block the retaining balls 8a, 8b form excessive move-
ment, disabling the retaining balls 8a, 8b from complete
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detachment from the locking apertures 333a, 333b. This
means the retaining balls 8a, 8b can be limited inside the
locking apertures 333a, 333b. Notably, the maximum out-
erdiameters of the retaining balls are required to be larger
than the inner diameters of the lower ends of the locking
apertures 333a, 333b such that the retaining balls would
not break away from the lower ends of the locking aper-
tures 333a, 333b.

[0028] Reference is now turned to FIGS. 7 and 8 for
the positioning and quick-change operation of the quick-
change attachment means 3 and the hole saw 1.
[0029] The drawings here show the on and off position
for an assembly of a quick-change attachment means 3
and a hole saw 1. In the current embodiment, the posi-
tioning component 31 of the quick-change attachment
means 3 is pulled backward to be temporarily held in a
particular position, causing the pins 32a, 32b to simulta-
neously move backward. At this time the biasing member
7 disposed between the positioning component 31 and
the second component 34 can be set to push against the
second component 34, so as to prevent the second com-
ponent 34 and the positioning component 31 from moving
backward. Next, the threaded portion 336 is threadably
coupled to the threaded aperture 111 of the hole saw 1
until the pins 32a, 32b of the quick-change attachment
means 3 are aligned with the coupling apertures 12a,
12b, 12c, 12d of the closed end 11 of the hole saw 1.
After the pins 32a, 32b are aligned with the two apertures
corresponding to the coupling apertures 12a, 12b, 12c,
12d, the positioning component 31 is released in order
for itself to return to its original position. At this point, by
way of the pins 32a, 32b returning to their positions, the
pins 32a, 32b protrude and pass through the correspond-
ing two apertures of the coupling apertures 12a, 12b,
12c, 12d so that the hole saw 1 can be prevented from
unscrewing after the quick-change attachment means 3
is set to pass through the coupling apertures 12a, 12b,
12c, 12d of the hole saw 1.

[0030] Next, a walkthrough of how to operate quick-
change mechanism with the quick-change attachment
means 3 and the hole saw 1 will be discussed. The po-
sitioning component 31 of the quick-change attachment
means 3 is pulled backward and held down in a locked
position by hand, and the pins 32a, 32b are permitted to
move backward such that after the pins 32a, 32b are
detached from the two apertures corresponding to the
coupling apertures 12a, 12b, 12¢, 12d, the threaded por-
tion 336 is rotated to be unscrewed from the threaded
aperture 111 of the hole saw 1, before the held-down
positioning component 31 is released in order to return
toits original position, meanwhile, the corresponding pins
32a, 32b can return to their original position, the quick-
change attachment means 3 is uncoupled from the hole
saw 1.

[0031] Next, as shown in FIGs. 9 through 12 which
depict the second embodiment of the present invention,
the quick-change attachment means 3 includes a locking
component 3’ and a positioning component 31, wherein
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the locking component 3’ is the first component 33, the
first component 33 has an axial hole 335, an attachment
portion 334, a threaded portion 336, a first attachment
holes 332a, 332b and positioning apertures 331a, 331b.
The positioning component 31 has a second central hole
313, receiving holes 312a, 312b, mortises 314a, 314b,
and two pins 32a, 32b. The receiving holes 312a, 312b
have first openings 3121a, 3121b and second openings
3122a, 3122b. The inner diameters of the second open-
ings 3122a, 3122b are smaller than the inner diameter
of the first openings 3121a, 3121b. The width of diame-
ters of the first openings 3121a, 3121b spans from a dis-
tance away from ends of the receiving holes 312a, 312b
to terminal ends and gradually shrink to form the second
openings 3122a, 3122b whose inner diameter define an
inclined surface. An end of each of the mortises 314a,
314b is designed to be closed, while another end of them
is designed to be open. The diameter of an end of each
of the pins 32a, 32b gets slightly smaller to become con-
necting portion 321a, 321b. The aperture diameters of
the mortises 314a, 314bfit exactly with the outer diameter
of the connecting portions 321a, 321b of the pins 32a,
32b. In this way, the connecting portions 321a, 321b of
the pins 32a, 32b and the mortises 314a, 314b are con-
nected together by way of a tenon and mortise joint. The
receiving holes 312a, 312b of the positioning component
can be used to house actuating pins 5a, 5b, which have
ends that are formed to be enlarged portions 51a, 51b.
Other ends have positioning portions 52a, 52b. After the
actuating pins 5a, 5b are set to house springs 61a, 61b,
the positioning portions 52a, 52b are introduced through
the first openings 3121a, 3121b of the receiving holes,
before passed through the second openings 3122a,
3122b and secured to the positioning apertures 331a,
331b of the first component 33 by way of a tenon and
mortise joint. The enlarged portions 51a, 51b are set to
be held against the inclined surface defined by the inner
diameter of the second openings 3122a, 3122b. The at-
tachment portion 334 of the first component 33 passes
through the second central hole 313 of the positioning
component 31. The axial hole 335 of the first component
33 is disposed on the attachment portion 334 in the axial
direction and extends toward the threaded portion 336.
The hole of the axial hole 335 has a hexagonal shape.
The attachment portion 334 has locking apertures 333a,
333b on the two ends in the radial direction. The locking
apertures 333a, 333b provide for insertion of retaining
balls 8a, 8b. Further, the outer diameter of the attachment
portion 334 is slightly smaller than the first central hole
343 and second central hole 313, and the threaded por-
tion 336 is threadably attached to the threaded aperture
111 of the hole saw 1.

[0032] Also, after the pins 32a, 32b pass through the
first component 33 and the first attachment holes 332a,
332b pass through the second attachment holes 342a,
342b, the pins 32a, 32b can be inserted into any set of
mutually corresponding apertures of the coupling aper-
tures 12a, 12b, 12¢, 12d, such that the quick-change at-
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tachment means 3 can be prevented from unscrewing
from the hole saw 1 when the hole saw 1 is rotating ra-
dially.

[0033] The mode of operationforthe locking and quick-
change mechanism with the longitudinal body and quick-
change attachment means 3 in the second embodiment
of the present invention will be discussed below. The
longitudinal body 2 can move radially in the axial hole
335 of the first component 33 of the quick-change attach-
ment means 3. The component for locking the longitudi-
nal body 2 are the retaining balls 8a, 8b disposed in the
locking apertures 333a, 333b of the first component 33,
which, by way of the backward-moving radial displace-
ment of the positioning component 31 as shown in FIGs.
9 and 10,the longitudinal body 2 is inserted through the
axial hole 335 and extends until the limiting portion reach-
es the locking apertures 333a, 333b. At this point the
positioning component 31 is released to let the actuating
pins 5a, 5b to be housed by springs 61a, 61b in order to
return the positioning component 31 back to its original
position. In the meantime the curvilinear portion 344 is
used to push against the retaining balls 8a, 8b. The lock-
ing apertures 333a, 333b are pressed downward into the
limiting portion 21 of the longitudinal body 2, and, by the
account of the forward-pushing force applied by the
springs 61a, 61b on the actuating pins 5a, 5b, the posi-
tioning component 31 is closely held together with the
first component 33, thereby causing the curvilinear por-
tion 344 of the positioning component 31 to be closely
held against the retaining balls 8a, 8b. At this point about
half of the area of the retaining balls 8a, 8b are closely
held against the limiting portion 21, so this means the
longitudinal body 2 is securely fixed in the quick-change
attachment means 3. The mode of operation for detach-
ing the longitudinal body 2 from the quick-change attach-
ment means 3 will now be described below. The posi-
tioning component 31 is pulled backward in order to de-
tach the downwardly embedded retaining balls 8a, 8b in
the limiting portion 21 of the longitudinal body 2. The re-
taining balls, in this configuration however, are pushed
outby the outer axial handle surface of the limiting portion
21 of the longitudinal body 2 and move upward to return
to the locking apertures 333a, 333b. At this point the re-
taining balls 8a, 8b have some areas that protrude out
ofthe locking apertures 333a, 333b, causing the retaining
balls 8a, 8b to exit the limiting portion 21 and therefore
the quick-change attachment means 3.

[0034] The actuating pins 5a, 5b are used for returning
the displaced positioning component 31. Because after
the actuating pins 5a, 5b are housed by springs 61a, 61b,
the enlarged portions 51a, 51b are set to limit particular
ends of the springs 61a, 61b, thereby preventing the
springs 61a, 61b from unsleeving the actuating pins 5a,
5b, inserting the actuating pins 5a, 5b housed with
springs 61a, 61b into receiving holes 312a, 312b, and
moving the positioning component 31 of the locking com-
ponent 3’ backward in a radial direction. In other words,
the actuating pins 5a, 5b can simultaneously contract
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and return to their original position in the receiving holes
312a, 312b of the positioning component 31 at this point.
Because the enlarged portions 51a, 51b of the actuating
pins 5a, 5b are stuck inside the second openings 3122a,
3122b of the receiving holes 312a, 312b. Therefore the
actuating pins 5a, 5b will not completely detach from the
receiving holes 312a, 312b. Further, the actuating pins
5a, 5b and the attachment portion 334 are disposed in
parallel with respect to each other in the locking apertures
333a, 333b of the attachment portion 334. As aresult the
pitch above and below the space between the actuating
pins 5a, 5b and the attachment portion 334 is smaller
than the width of the outer diameter of the retaining balls
8a, 8b. By way of the above, the actuating pins 5a, 5b
can exactly block the retaining balls 8a, 8b. The retaining
balls 8a, 8b would not completely detach from the locking
apertures 333a, 333b, which means that the retaining
balls 8a, 8b can be limited in the locking apertures
333a,333b.

[0035] The positioning and quick-change operation
with the quick-change attachment means 3 and the hole
saw 1forthe second embodiment of the presentinvention
willnow be discussed with referenceto FIG.11. The draw-
ing therein shows a positioned status for the quick-
change attachment means 3 and the hole saw 1. Firstly
shown is the quick-change attachment means 3 and the
hole saw 1 set up inan assembled status. The positioning
component 31 of the quick-change attachment means 3
is pulled back to be temporarily retained in a given posi-
tion, causing the pins 32a, 32b to be permitted to simul-
taneously move backward. Next, the threaded portion
336 is threadably attached to the threaded aperture 111
on the hole saw 1, until the pins 32a, 32b of the quick-
change attachment means 3 are aligned with the cou-
pling apertures 12a, 12b, 12c¢, 12d of the closed end 11
of the hole saw 1. After two corresponding apertures are
aligned with, the positioning component 31 is released
to return to its original position, and the mutually corre-
sponding pins 32a, 32b are set to return to their original
position. By way of returning the pins 32a, 32b back to
their original positions to protrude through the mutually
corresponding two apertures of the coupling apertures
12a, 12b, 12c, 12d of the hole saw 1, the quick-change
attachment means 3 uses the pins 32a, 32b to pass
through the coupling apertures 12a, 12b, 12c, 12d of the
hole saw 1, such arrangement can stabilize positioning
and prevent unscrewing as a result of driving rotation.
[0036] The quick-change operation with the quick-
change attachment means 3 and the hole saw 1 is now
described. The first step begins with pulling the position-
ing component 31 of the quick-change attachment
means 3 backward and holding the it down by hand to
temporarily stabilize the position. At the same time, the
pins 32a, 32b are pulled backward. After the pins 32a,
32b detach from the mutually corresponding tow aper-
tures of the coupling apertures 12a, 12b, 12c, 12d, the
threaded portion 336 is unscrewed by way of rotation to
come off from the threaded aperture 111 of the hole saw.
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Then the held-down positioning component 31 is re-
leased to return to their original position, at the same
time, the corresponding pins 32a, 32b are relieved to
their original position. The quick-change attachment
means 3 is detached from the hole saw 1, as shown in
FIG. 12 which shows the quick-change operation with
the quick-change attachment means 3 and the hole saw
1.

[0037] By way of the above, the cross-sectional area
and the corresponding outer shape of the quick-change
attachment means 3 can be circular, elliptical or polygo-
nal (examples include hexagonal or quadrilateral).
[0038] The longitudinal body 2 that may be used to
assemble with the quick-change attachment means 3
can be a drill bit shank, and other tools. Examples include
razors, hole saws, diamonds, polishing discs, or polishing
films, brushes, tools for boring a hole, tools for grinding,
orother similar tools. Such design can help create a multi-
purpose tool replacement system.

[0039] The above is only for the description of the pre-
ferred embodiments of the utility model, not for limiting
the scope of this utility model. Any modifications, equiv-
alent changes and improvements that are within the spirit
and principles in the utility model should be included in
the scope of protection of the utility model.

Claims

1. A quick-change attachment configuration for a hole
saw, comprising:

a hole saw having a threaded aperture, a closed
end, and coupling apertures;

a longitudinal body having a driving end, a tool
end, and a limiting portion, wherein the limiting
portion operates to lock the quick-change appa-
ratus onto the longitudinal body by a locking
component; and

a quick-change attachment means comprising
the locking component and a positioning com-
ponent, wherein the locking component com-
prises a first component and a second compo-
nent, in which the firstcomponent has an attach-
ment portion where the attachment portion is
provided with axial holes on two ends of the at-
tachment portion in a radial direction, the axial
holes are set up to be fitted with a retaining ball
kept herein in a pressed position and a released
position by displacement of the second compo-
nent in an axial direction, so as to lock and re-
lease the longitudinal body in a quick-change
fashion, and the positioning component has a
mortise joint where two pins disposed thereon,
so that the pins operate to attach or detach the
attachment means onto the circular hole saw by
way of axial displacement of the positioning
component.
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2,

The quick-change attachment configuration for a
hole saw according to claim 1, wherein the attach-
ment portion includes an axial hole and/or wherein
the first component includes a threaded portion, a
first attachment hole, and a positioning aperture.

The quick-change attachment configuration for a
hole saw according to claim 2, wherein the threaded
portion is threadably attached to the threaded aper-
ture of the hole saw.

The quick-change attachment configuration for a
hole saw according to claim 1, wherein the second
component includes a first central hole having a cur-
vilinear outer diameter for an end thereof, second
attachment holes, and first through holes and/or
wherein the positioning component includes a sec-
ond central hole, receiving holes, and mortises.

The quick-change attachment configuration for a
hole saw according to claim 4, wherein each of the
receiving hole has first openings and second open-
ings, where an inner diameter of each second open-
ing is smaller than an inner diameter of each first
opening and/or wherein an end of each mortise is a
closed surface and another end of each mortise is
an opening.

The quick-change attachment configuration for a
hole saw according to claim 1, wherein an end of
each pin includes an attachment portion, where an
outer diameter of the attachment portion of the pin
substantially fits with an inner diameter of the mor-
tise, and is securely tenoned into the mortise.

The quick-change attachment configuration for a
hole saw according to claim 1, wherein each of the
receiving holes of the positioning component is in-
serted with an actuating pin, which has an expanding
portion on one end and a positioning portion on an-
other end of the actuating pin, and the actuating pin
is equipped with a spring and is inserted into each
of the receiving holes at an end of each of the posi-
tioning portions, and out of the second openings, be-
fore passes through the first through holes of the
second component and is securely connected to the
positioning apertures of the first component by a ten-
on and mortise joint, and the attachment portion of
the first component passes through the first central
hole of the second component.

The quick-change attachment configuration for a
hole saw according to claim 1, wherein the pins pass
through the first attachment apertures of the first
component and the second attachment apertures of
the second component, and are allowed to pass
through the second attachment holes before passing
through the coupling apertures to prevent the quick-
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change attachment means from unscrewing off the
safety-ensuring positioning configuration of the hole
saw.

The quick-change attachment configuration for a
hole saw according to claim 1, wherein the longitu-
dinal body is a drill bit shank and/or wherein the lon-
gitudinal body is a razor, a hole saw, diamond, a
polishing disc or a polishing film, a brush, a tool for
boring a hole, a tool for grinding, or other similar tool.

A quick-change attachment configuration for a hole
saw, comprising:

a hole saw having a threaded aperture, a closed
end, and coupling apertures;

a longitudinal body having a driving end, a tool
end, and a limiting portion, wherein the limiting
portion operates to lock the quick-change appa-
ratus onto the longitudinal body by a locking
component; and

a quick-change attachment means comprising
the locking component and a positioning com-
ponent, wherein the locking component com-
prises a first component in which the first com-
ponent has axial holes, an attachment portion,
athreaded portion, first apertures, and retaining
balls, the attachment portion has locking aper-
tures on two ends in a radial direction, and the
positioning component comprises a second
central hole, receiving holes, mortises, and two
pins.

The quick-change attachment configuration accord-
ing to claim 10, wherein each of the receiving hole
has first openings and second openings, where an
inner diameter of each second opening is smaller
than an inner diameter of each first opening, and the
inner diameter of each first opening traverses axially
for a predetermined distance from one end of each
second opening toward a distal end of each second
opening, and gradually tapers to each second open-
ing having a curvilinear surface forming the inner di-
ameter of each second opening.

The quick-change attachment configuration accord-
ing to claim 10, wherein an end of each of the mortise
is closed and another end of each of the mortise is
open, an outer diameter of an end of each of the pins
slightly diminishes to form a connecting portion, and
a hole diameter of each of the mortise fits exactly
with an outer diameter of the connecting portion of
each of the pins, wherein the connecting portion of
each of the pins is securely connected to each of the
mortise by a tenon and mortise joint.

The quick-change attachment configuration accord-
ing to claim 10, wherein each of the receiving holes
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14.

15.

16.

is inserted with an actuating pin, which has an en-
larged portion on one end of the actuating pin, and
a positioning portion on another end of the actuating
pin.

The quick-change attachment configuration accord-
ing to claim 13, wherein the actuating pin is equipped
with a spring, and is inserted into each of the receiv-
ing holes through the first openings and passes out
of the second openings before being securely con-
nected to the positioning apertures of the first com-
ponent by way of a tenon and mortise joint.

The quick-change attachment configuration accord-
ing to claim 14, wherein the attachment portion pass-
es through the second central hole of the positioning
component, and the axial hole is located on the at-
tachment portion of the first component and travers-
es toward the threaded portion in an axial direction,
with the axial hole being preferably hexagonal.

The quick-change attachment configuration accord-
ing to claim 10, wherein the outer diameter of the
attachment portion is slightly smaller than the first
central hole and the second central hole and/or
wherein the threaded portion is threadably secured
onto the threaded aperture.
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